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. (57) Abstract 

PROBLEM TO BE SOLVED: To reduce medium noise, to 
increase coercive force and to improve overwriting 
characteristics by specifying value given by subtracting 
the inrerptanar spacing of a prescribed face of a 
nonmagnetic middle layer from that of a prescribed face 
of a magnetic film. 

SOLUTION; An underiayer 2 on a glass substrate 1 
consists of a thin Al film 2a, a thin Or film 2b and a 
Ihin CrV film 2c from the substrate 1 side. A 
nonmagnetic middle layer * between magnetic layers 3, 5 
of a CoPtCr alloy Is made of a CrV alloy. Value 
[d t oo2fd(noj] given by subtracting the interplanar 
spacing of the bcc (110) face of the middle layer 4 from 
ihar of me ncp (002) face of the magnetic layer 5 is 
0.002-0.032&angst 
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(57) [C»] (flfiES) 
OKH1 «»*«*T»Sfl*Kfc 2*»±©CoPtJR 

U Su§eBi£A<Ohcp (002) Soft AftT-ERQIRd^, & 
a^coHTO^tt*ra»cObcc(110)ffi©effi^S 
MIBSrSHr^fcStdflHa, -d tno) ) 0.002 -0.032 
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I-/SBC o P t 2M$k±.<7)W&Mfrt>t£ 

— iftfsgtiilPh c p (002) aoaf a i5?-giaiBa> 

tt&WB&f&SQh c c (110) EOjS,S»?-Bra 
RifcSl^fcg (d (0M) -d (nw ) it. 0. 002- 
0. 0 3 2^V^ l«D-A<!5«SHTfc5^t«r»{at 

[JS*I52J 2«ahfli«$Stt*fflJf 

• tttiaacov^-cifcaic. wtjiohcp (002) b 

*»fcr*»»i»64«*8ttfetBJlObe c (11 

o) &<o&§,&*mrm&$\^itm (d (ool) -a 

<n«)a j 0. 0 02-0. 0 3 ha-AO 
l?S#£3j BttlOh c p (0 0 2) SajtAfe? 

*m*»6<C5*«'te«f>fl8/|Ob c c (110) Eff?«S& 
tt^SraHBSrflv^fcJi (d M -d mu ) o. 
0 14 — 0. 0 3 0 ho— J*<0$fflX'3>Z>ift$ 

«lS«©8JSa?5l&8;#. 

(a*^4l 2fi£U:0ftB&'f'NJI*ffU <fr#B 

tttmifc-an-caak:. is^hcp (002) e 

A»t+S*W*»b46*Btt*IHJf«bc e (11 
0) Ke£A£?iEMIH*5|V'fc9 (d IM -d 
mo) 0. 0 14-0. 0 3 

5 ] S^tcfflKttTilOT&U'C o P 1 3R8 
ttJIW £ d <D«glc #1- 5&«fE&&ftT*> o T. 
1WI5C o P t&M&Mmts 2®£l±o©tt/i*»e > * 

sSIEffiitlcOh e p (0 0 2) EM&&&f-EfSl!&i> 
&. 8E8Bt*»BTOCr tV«r4«»fc-fS#1»*»& 
<t5^BttfM«55b c c (110) EOJISAfrT-BfE] 
Wtr»|V*fc* (d (0M , -d mw ) 0. 0 0 2- 
0. 0 3 2*>?7> Kn-A<Ot5fflT?fc!J, 
B(rfe?^»ttTieiS.l4l«XI42JS^J:Oi8d»e ) / ( t9, ft 
ffiCoPt £B^«©ftT«©»tt«©ETe>#Bte 

tiEBtiffftaftt/iattttJieh cp (0 0 2) Bo) 

S£Afc?-B|8Jpla»5>. B5SSC r i V£±##4:-f 
a>e>fc*#ffittTityg0b c c (110) SO* Alt? 
■ BffllitrSJvsfcS (d M -d„ l0) ) 0. 00 
2-0. 0 3 2±V?Z. ha-A.on&HS>&Zb&<# 



ttflKWItOV^TaScK. «14S©h cp (0 0 2)® 

'dM»kt**W4»bft5WBtt , J , IIMiOb e e (11 
0) B0ttAfe?BMHS*.$ib'&i (d (0OJ) -d 

( U ») ) #0. 0 0 2-0. 0 3 2*>f* h o-Aeo 
fiBTfcSiffggrsfESQ^^WK - 



lft#&7] ffitt»(Oh c p (0 0 2) EWSfAte* 
EIHIffiA>«j. SlBttJf ©iET©C r fcV4-£j££i-f'5 

*ttt*>b%*#&ttf isvieb c c (no) e<o«a 

**BM««r9l^fc« (d (041) -d, ue) ) it. o. 

0 1 4-0. 0 3 0*V^ f.D-AO(Bffit?*S»* 

ttfrflSfwo^-caai^ ettsohcp (002) b 

Jft»t1-Stt#tt»6*5#BttfH*©b e e (11 
0) B0ftAft?Smffi*9lV>fcS (d (MJ , -d 
(i«) ) 0. 0 14-0, 0 3 0*>{T% Yu—Jx 

[$#359] BttJSfJhcp (0 0 2) mtoU&fcF 

TWkcc (110) E«9«NI«^snPili«:9|v^ 

SSSAfe^-BWISwS (d (TO , -d (1W )) 0. 

0 1 4-0. 0 3 0*>?x J<D-Aro«5fflTJb5fl?* 

a 5 ~ 8 m vf i *c SBtt^aaffisss^ 

[##£10] Cr fcVfr£##itS*W*><bft3 
^«ttT16*i:S«t©Mi: 1/1X112 J|£Lh0#Stt 

«*SAflli£fefft$&JB*»&>5t5. 3ff*55-90^T 
[Rft&llJ <tt&*M%tt£A«tiftfc:iri-S* 

13**512) CoPtftBttftttCoPtCr** 

l»#5l 31 CoPtCr £&tt, C o O-S-^ias 
6 0 - 9 0 a t %, P t ©Sff*** 4 - 2 0 a t C 
r 0-&^JIi» 3 - 3 0 a t %-Cfc5t»*lg 1 2 

[Sff*5l4j lf*3Sl~4. 1 2 R.V I 3 O^-fil 

Co? t JKBHtStf&VC r tVfeSja^t-J-s^*. 
fe«**Wt S«»DSitaS«5ffi* 2 5 0t- 
4 2 5*CiU, ArtfAE^SSaS-O. S-10mTo 
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ISfcftJg 15) 3?jfc« 5 ~ 1 3 ©>,>? tit>> 1 5(CK« 
©»£E&i|{*:©K5&fri£T- ft o X. 

TiSS. CoP t^ffite^PStACr bV&±&&ki- 

5 0"C~4 2Stt t» Ar^H*«5ffl%0. 5~1 

OmTorriU, V y?&XLi.*)Wtj&.1rZ> 

^b~&&&k^x&&&&fc&tnwte£i£ 

[00 0 1] 
[0 0 0 2] 

©stents* ufc^roicit^Tst^iee^ffiSriija-c 

LTtBbtlX\,*Z. Wtifi^, C o P t ^^KiS, 

*©»»«fi:i=*raTs stmt L-cuwac** 4ft 

[ 0 0 0 3 J £ fcfc. MR (BiStfg$t3!) 

5t>©i LT. 2&£±£C oPtC r 0 2®0©|4S^ 
IKJt. -®2JB©ffl^©BKCr)l»&J5:5£&jt4>|3| 

- 2 1 o 6 i 4-§^«] . z^m^issmmt. mussm 

S:^»tt'pfl(3*-C2«|c^J-t5wtlc:j;5 > ®*©fc 
ffigOJRJSlt h— ^/iHRSfas*? U v^|LJB^D&.|4S©i&-S■ 
^::it'•^T^»^^©T\ E^#©S±flS©,M;CfctejR-f 

[0004] 

a. 

[0 0 0 5] -tZX-jfc&WOS 1 ©i«l± % Ifflftjippj] 
«T-£»JSh,fc2Ji£U:©c o P t 5R^&atSS$r^-j- 

[0 0 0 6 I tw^T. C oN i Cr^C o C r T 



JM fc LTC r $r#V^ fc ftS i fc^f 

fei&JlTV»5 (0¥*lf. TEEE TRANSACTION ON MAGNETIC 

5 V0L.MAC-3 ,N0.3(1967)p205-207 ) . 

[ 0 0 0 7 ] k Z ZtK C o P t ftAttttBotB-S-K: 

its croj*-^a»e>»s:«TiiyBSrffiv^iciaE(si 

tt*»*<ftStv^5raaBsj!,ofc. C o P t £-§-&8*£ 

.^*^'^!*~P _ t-©-|ff*-^^ 

C o N i C r £&-*»C o C r T a ©W±ff©8A 

**S*Ctt-«T;fc*V'. ■tOt*, Cr ©£-££;&» 

bfc3TJ«fc©jmBW©B'frtta«S<*9. *©;£ 

A (Affi&&) *aS4Dt*.iti»«SS*vrv^5. Cr 
(C=B«&JS£*SflflL*:C r-g-& (fllxtfC r V) .flfiS 

9, 8ffiAC&>;r3B|^©CtKfflttt9t?LTfHI 

6 8 4 8-g-^SH) . 

[0 0 0 8J L:i»L4;i«6v *£W#&Otft?t©l**. 
-f XtftC r T^JCgS&fcSrSjtfDl-* C 1 1 J: 

[0 0 0 9] *£T*j»!©J&2©Btttts Cr-g^T 
Kfc*. JHx.T*?5?l3©3g3©|&ijf±, Cr-g-^TifiS 

svc o p t$ftMHM;Hn-&a£feflWHrr*? 

«K«BE*Wfc VtW«acW6ttMtt 5 C t icfe 5. § 
e>lc**98©SS4©BMtt, c r £&THSfl£tf#ffi4 

[0 0 10] *»W*?>#«*fc!tLfct^4, 

WfiWfettfc* 5 i t ^Wl Lfc. -t CT, t L 
TC o P i *-&A*fflV^«^-, W4«££ffllL-CV5 

Copt ^^&is^© (002) asoeAtt^SMiH 

tS^ttS©iSTWC r^&^BttTilS«© (110) 

[0011] $ &©ttft©J6ft. c r TtS 

BCAm&fi (Witt, V*) =&^D-fofc. 
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«©±C«1 JMCo P t *£&»Sff (tfJxfif C o 
attTfiSfi-fS. *©fcfc, C r ■8-&Tia«©*t l iM£g 

eiifittJWBufc. KlSSro^^iffiSffj^- 
[o o 1 2j x^r\ ^ B B B «a35J±5i-r-sattofi^K 

(TflWB) ±ICCrl^at&«5r8^DLfcCr^ft05S 
fc. 

[0013] *e>lc«mufct^5, CoPt 

£-&&BI{4»co (0 0 2) SOftAJfr?siHM|£. t% 
«Oft±Jif fe*C r^(Cr i=JiaftJR*J£kll, 
fc) TJS«© (no) E*>#Aft?EmjHfcBg-£* 

fc. BPfe, C o P t tt&m'&.mo (0 0 2) E©^f H 
fc^EPOWfc, Tife/iroftiJgT&SC r-&&THMi<D 
(110) E<0» B l» : ?-BP. , JfBoS«:/J<.i<-t-sc:i 

£0014] fS) % CoPtK^OttJIO (002) E 
©SiSlte^EflflKBfc C r-g^T^-^C r ■&&<pf<Mg<7) 
(1 10) SfcjSiPoftrF-EIWPHWMtt, -tfoKToCfc 

I- J: o rat*/ -f xnfi^-f 5 r t tcne 5. 

[0 0 151 

(C#flS&Tififii&.tfC o P 1 5R«Stt«p«r^oj(glci-f 
SKSSE^Kff-CftoT, HIS C o P 1 
2«tf±©«tJ|*»e»4 9. «fflt©l»CCrfcVSr 

+SB©h cp (0 0 2) E<9feg»*E|SJB3;4»e>, 
iSfleOETOC r fcV£-^#fct5W*a>t,/.£o#?a 

tt«pm«©b c c (iio) 

fc^ (d (1Klfl -d, uo) ) 0. 0 0 2-0. 0 3 

(#l©lB«©«SSGH&i3Stt;) 
1 0 0 1 6 J S 6C*»Mtt. S4g±C9m£TttJl& 
o P t Matter OJKi::*raraSefttt#-C 
fcoT, 653BC o P 1 3RBtt®8||i, 2/8$U:tf3ffite# 
*«tt«09IHK:Cr tV*4a»i-j-5^ 
*»645*Bat«f«S«r«-U jffittttJIOh cp (0 
0 2) Ew«£nlfr?BmKSa»e>. SfflSJgroKTOCr 



<4) #B8¥9- 1 4 734 9 

fc V*i«»t-j-5»»4»e.4«*Ktt«t«|IM|Ob c c 
(110) S®£a*?Simiff*9lv<;fcS (d (()oa - 
d(uoi)^ 0. 002~0. 0 3 2*>^ha- 

OM&btt 9 , S53SC o P i %m'&B&(0&T®<0&<t& 

frfeftB, Bufaffl^SoftTJSO^ttgg Jh c p (0 
0 2) EOJSS^EISKA^. HTffiCr 
fc ?»4 S *8HtT*Mob c c (I 1 0) E 
0ttAtt?9r4H*3|ti*:a (d (ooi) -d (u0) ) 

0. 0 0 2-0. 0 3 2±>?X So— AOtgffiT 

[ooi7] ±R*m<n%i(»m 

.©^Sl*tt*©JHS#ifeT?fcoT. CoPt £Eft£J8 

«*. XfiMKfi£ffB«2 5 0X>-4 2 5tfc U A 
rtfxEAttfflfcO. 5-lOmTotriLt, 

tt*©*i£#t£CH1-5. 

[0 0 131 io*T*»M», ±s*%n«>ai2omt 

©^ffi«ft©K5t^Tfc^T, *4< ifcC r i 
v frS*»fct*«3W»&45*BttTJ6JI. CoPt 
XB&fftt&T/C r fc V££j£#£-*-S*m;6>c>4a# 
fflSfflM*. S«»?1£3SB£2 5 0t~4 2 5*C 
fcU Ar*^JE*jfiHS:0. 5-10mTorrtL 
T. **y*y>^fefcJ:!>»jttS£fct:ft*fc1-5 

M&^*©sa&&icegi-s. ttT*»*cot»r 

[0019] *&9toBSS£ft8#f*. CoPt Jfcffite 
0«¥£*TL. £«&;§8Sfci, 2JiEl±©BS«ySa»e>4 

W»©'>4< i t> 1 -o#c r fc vfritfftfc-f 
€»45*«tt«Pfi{Ui-C , fc<5. ±lEO«-BStt«liCoPt 
X£&. EP*>, CoiPt «r±dE»i+5^k-C**, 
C o fc P t *£«£fc+5£*tt»jMt«j«;&fei&5fc 
l, 3a^'5>. CoiPt 7 0 a t%^_k© 

&&-VhoZbim%X-bZ, *fc. CoiPtOW 

i«1-afc. P t (a t%) /Co (a t%) I40. 0 7 

&±o. 2WT©aaa-c&5r fc*5®ax-*>5. . 

[ 0 0 2 0 J C o£l5P t a^<0^»tli4f 
V^S. iitf. Cr, Ts, N i. Si, B, O. 
Nb, Mn, Mo. Zn. W. Pb. Re, V. Sm& 
UZ r<oiffi*tli2a£t±4:as:ffiffltac:i*J-ct 

iCr^l CoPtTa^j, CoPtCrB^. 
CoP tCrTa CoPtCtNi ■S'^t^tf 



I 
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10 0 2 1] $ fed^jK fc 1 1 o©|»ttif» Pfljgli, 
3EJ*»i-f5*l#4»6*5#Wt«p|BlJiS:. £(T. Cr 



[0 0 2 2] §P>|r, VO-*Jdft*.T. Zr. W. 
B. Mo. Nb. Ta, Fe, Ni, Re, Ce, Z 
n. P. Si. Ga, Hf. A 1 . T i^C0 1®*fc|i 

J.-aJBftttaiSi-.Ei -f- 5 c fc * £ 

[0 0 2 3] CoPtCr -&&»(StUiKi8^T 

P 1 4 ~2 0jgi*%. CrtfM3-3 0l 

Wit. *OiSTOCrVX*«tt(Ji|BJS^CrVt 

'~4 0JR**fc-f$£fcj»i. OKA. CrV^I^f 
W*©ttflttSas*&-T4o«fittj»» ft < . £ $> IC C r 

Jfcttl 0-2 0JR*%T$>S. 

(0 024].CrVS«WtLtCrVZ r -g- 
Aift^ftitt. iE^Hc. Mrsay, S/Nifcas# 
feftSCfctftf* U\, C r Vg-fejcZ r SrSSJQf 5 

IC. Z rO?-S-^r*li2~5 a t%ff5J6fflfc-f5CfciJ$f 
[0025] Ktt»*tffifi+5flasyBO»tt, s^aj 

a^ttft^:5SSSTiS>5. LA>L. ££££ 
[0 0 2 6] a|e)ino«fi£eiKff:tt. 2«^±fe5S 
^*Btt"f l M«<0>>J:< fc fc 1 olic r v^JMStt'PlB] 

Wbh-, «tt«fc-e(ojjic5^Ett c pr»i 

/PfcWffll-XlCfljw/gfc&rts- fcfcTtS. B 

ttfPflatait5;fca«if* u». -tost-, EttSo 

n fc-f 5 fc n - l«^ffi4«fB)«S-Stt fc 



oTtt. ^TOBttfioiQtc^Sttitinji&Slf-f. tt 
*JB©Kro'>/£< fc fc 1 ofc*KtttflW«rKitSi t 

[0 0 2 7] ttttff|fr>mi&£ LTIi. «*(f, OHt 



ffii r 5 tW&l/ffiflll JR1-T- fc o "O MT fc 
ftn. P!&'B2ffUJb0*mfllQJi*:fc*»&. 
«*HJl«r«M)l-*-fi*r»ftWKJSttra--cta4oT 

v^cfcai^. 

[0 0 2 8] €-ffi4JB©Jf 0 - 2 3 0 A. Jf * L 
<tt4 0~i 5 0Afcr3wfc#2S-cfcS. 20A£ 
T^*fc*»4*KA#fce,ivf, 2 3 0 AfcjgxSfc 

5. t&4#»tt4>nj|oJ^ai o~i 0 oa. 

L<li3 0-8 OAfcf 5Zbm%-?kZ. 10A& 
T05 fc3E»*flW»jji#fe*vf , 1 0 0 A£&;t5 fc 

[002 9] «JM<OBjSSAitt|eK:dS^Ttt. S5«5iK 
ttJBOh cp (0 0 2) EWJSfi^BIBIH*'?). Rffi 
1SB«5eTOCrV5R#BHtipHJgObc c (110) 
3ioMtt7EniH«3|ir^S (d (0M) -d (uo) ) 
Sr. 0. 0 0 2~0. 0 3 2*:/?A f. u — M.(D^mt 

tz.z.kamviTtbz.jcai (d (m ~d lm > 

0. 0 0 2*>?X Vb-A^JSKUcO. 0 3 2* 

tffiTUTU*?. (Si. 2l8£i±<oc 1 vM*«a«fnt] 
iB«:fi-r*»fr. ±22 (d (w) ,-d (llM ) 
tStttpM/Hc-3t>TafiaiC, 0. 0 0 2-0. 0 3 2* 

hn-Jwff 5Cfc*T*5, 
[0 0 3 0] ?5>KKMS/Nit£#5iv*5«,£A»fc 
II. K^ScOh cp (0 0 2) BOjSfife^ffiHPSdit, 
C r V^^cp|g/gob c c (110) EW^^-?. 
B»Wfc3l^*S (dfM,, -d ui0) ) tt, 0. 0 1 
4-0. 0 3 Sn-A©f5ffiTfc5r fc## 

*U\ 2*»-tOCrV»>»tt«|>|llMi^#f5^ 

±S (duo -d (llW ) 
OV^TlfiaiCO. 0 1 4-0. 0 3 0t^>a-A 
085HT-fc5Cfcas»*Lv\ 
[0 0 3 1] * &b*JMM»£&JK#li. 1 

*OftT*fc»f 5*BttTlftJI*C r fc Vfcitf^i 
1-5#*M»?>*3. wO#BHST*Sfe. filT. CrV 
**BttTJe»fcff*. C r V3R*«ttT«Jil4. Cr 
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MW&Tk-f a w kiK ttAttaW4--?£-9jMtt 

[0 0 3 2] SfeC. V©-«ICft*.T, Zr,W, 
B. Mo. Nb. T>, Fe, Ni. R e> Ce, 2 
IK P, Si. Ga, Hf. Al, T i S?CO lSSfctt 



v v 5«^*»e»asT-*s. fat. c r»cjiN- avsross 

Co, p thiWtZe)te<omu5Z%<r)'$Gt}$}:v*: 
<omt7Z%Offl£\zti 0 aSHB1-£ r 4 t a. 
[ 0 0 3 3 J fiSJxtf. CoPtCt ^«ttllC*V*T 
Pt-g-:frJUr4~2 0JOSi*%. C r *?r 3 ~ 3 OS 
WiU *OKTOCrVjR^»ttTJttBtCrVfc 
UfcS^-lCtt, Cr vmm&&.Tt&M<r>V<0-£liA\*4 
- 4 0 JST% h z k *>\ C r VJ^^ftT •' 

[0 0 3 4] CrVXMBttTJMOIKta. 10-1 
5 OAtf 5itiPiSa-efe5. C r v^^KftTftiB 

Av«fcft«4#fc:. Bitf^S6Lfc&A*?sniH 

£fta.fc 5 fefta,, -Oi^iffi^f). CrV 
^#&&TifiS©J?* U»RJ*tt. 20-1 o 0 AT*> 
*. ■ 

10 0 3 5] CrV3S«T«6iatCrVZ r-g- 
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